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PROBLEM TO BE SOLVED: To provide a resist material having superior sensitivity and resolution, 
particularly in ArF excimer laser lithography, being advantageous also to etching because film 
thickness can be increased and capable of easily forming a fine pattern perpendicular to a substrate. 
SOLUTION: In the resist material containing a base resin, an acid forming agent, a solvent and a 
basic compound, the basic compound is a polycyclic compound containing only one nitrogen atom in 
the ring. 
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yj^^y—;\^^ N- ( 2-b Hn^S^x^;!^) 



I CH2 



[0 0 2 7 ] Mt, Tie-«?»; ( B 1 ) - ( B 6 ) T-^ 
[0028] 



cH2a \2 
hi CH 



Bl 



B2 



j311 d31 2 



r!i — R 

.1^111 



31 1_0-r31 2 
:!,311_« p312 



B3 



,31 t r\ d312 



ijl r3 1 1 ^ r^31 2 

^31 3 



B4 



^311_|_^_r314 



BS 



N R 



R302^ R3 0 3 ^ R3 0 7 ^ R308{J^^^- 

ixM* Lxmrnm 1-20 ^ossitt. ^ng^xtiSft^?) 

f. R30*i:R30^ R304i:R30^ R305^R306 ^ r 

3 04 tR3 05 ^R3 0 6 ^ R3 0 9 ^ R3 1 0 (^^^^^'fLlS"^ LT 

S*?fMLTl>J:<. ^^O^f-^tctt. R3o\ R305^ R 
3 06 ^ R3 09 ^ R3io{±±ia^frc:OS*^^7]c*iS^ liiX 
fi2fflSr^V^fc2ttX{S3tti7)a$r^-ro Ufi 
-ffL-?'n.O — 2 OcoSST'-ftSo fit. U = 0 

COh.^^ R304^ R305^ R306^ R3 0 9 ^ R3 1 0 (±7^*]^ 

^^^S^l-i. R3iMi^ix^^nffliLTM«ai-5 

(c = o) - (c = o) o-xii-o {c = o) o 

{i:7j<«JSTX«i:^«S*l-2 0cOir«4^. ^>lK«Xii3g 

)v^)vm^^v. -0-. - (c=o) - (c = 

o) o-x{.±-o (c = o) o-com'i^mmcnu'tfit- 

R3i4|5l±. R3i3i:R3i4{i^j[xmiS^LTiEi^JFM 

LTt)J:<. R.3i^ R3i3^ R3iM4± 

le^f+coS^- ^ 7mm.T l MXJi 2 « ^ v ^tz 2 «X{i: 

[0029] cr^T\ R^^^i. R30^ R3 0 3 ^ r307 ^ r 



<{i:l — 10. X^tJ^L<l±lS<Di:,<DXh^. ^ 
ix^.{iEiI«. ^^HgttXJiii^^v^^^T'^^oTt J; 

yy^^^^uy^ n-y'i-i^y^ ^yy-f-uy^ n 
-^yi-uy. -fv^yi-uy. ^^i^uy. y^i^ 
"fyuy. i^^u^y^uy^ i^^n^^i^vy^ 

[0030] R^^K R3<^^ R^o^. R^*^^ Rsioct)^ 
LT(±. **ifcl-2 0. *TiL<{Sl- 
8. iOif^ L<{±l-6(Z)i>(7)T$)i9. ^ix^^fiiTM 
^^c. ^^«^i:X{±ii^^^^i^mTfc'oTi>J:<. *#:S^tc 

^ yy^/i- . t e r t - n-^.y^ 

36^WJoiXSo R30*i:R30^ R304^R306 ^ R3 05 t 

R3 0 6 ^ R3 04 ^R3 05 ^R3 06 ^ t R^^ ^ ^m^WM 

8. j;o»^L<{±i-6r$)»9. zti^<r)mizi±mm 

a 1-6. ift L<(±l-4c^T7P^;PS*^'^SLTV^ 

[00 3 1 ] Ul±^tl^tlO--2 0<r)mm.Th 

0. 4f*L<{il-l 0. j;t9*?^L<{±l-8com 

[00 32 ] R3iic7)r/i.^l^yS^ LTfi. .^SKl 
-5. e^L<{±l-4. j:D#^L<{il-3^^^0 
ft*fllJtdi:. :r,-f'Uy^ n-Tne 
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n-^yi-uy. -iy^y^]yy^-^mif^ti^. 

[0 0 33] R3i2c7)*t UTfi. 7^)1- 

hdri^;^';P^-/P, t e r t -7' h^>-;?5';l^;l<-;l^. ^ 

t e r t - ^ ^;t/. 2 ---t^ V 

Vyy-3-'< 2 - y - 5 - ;>f ^;l-:t ^ V ^ 
-5 — 2-4-=^y-i. 3-S/^^y9>'-4- 

[0 0 34] p^^^3cr)T)v^)vmtLrii. mmmi-- 

20, ^ffit<{±l— 8, J; '9#5tL<<±l— 6Oi>t0 
'5TtJ;<. ft#;e^Jt{i:, R^o^ R^o^ Rsoe^ 

R30S, R310 t|nI«£7)^C0:^?^'W^.fLl). 

[0 0 3 5] R3i*<J0T7l^^yl^St LT«i. 
20. lift t<{i 1—8, X'OMttKlil'-ecDiiCrt 

-?-Ct J:<, MM'Jizii^ R304. R^o^ R^o^ 

- (c=o) - (c = o) o-x{±-o (C = 

y^^)V^ 1 -Xh^ixx^/W. T^h^t Fnf9y-2 

■!f.-}V^^)V. t e r t -•fh^iy:^)V-if^—)V:;<^)V. 

2-:t^V:t^V'yy-3--i il\ 2-^^y-5-^ 

[0036] R3i2|i|±^ R3i2i:R3i3. R3i*|il±. R 

tR3i**^'ii^ffM-f-?.J»-^. ^comcTim.mm.lil'- 
20, SF^L<{±l-8, J; 0»i b<{±l-6T-S> 

[0037]JiiB(Bl)~(B6) a^it-^^t LXm 
h'JX (2-p<b^>-;'<b^>-x^;k) 
hUX {2- (2-;^h^v-xb^v') xf-;k} r 
hUX { 2- (2-^ h^ixxb^i.^?< h^ix) 
x^;tx} TSy. hUX { 2- ( 1 -J^ b=^i-^xbdr 
ix) x^;k} TSy, h iJX { 2 - ( 1 -xb:3f i^xh 
dfix) Xf-;U} TSy. { 2- ( 1 -Xh^ri^r 

ajK^ix) x^;U} TSy, h 'JX [ 2 - { 2 - ( 2 - 



b Fn^Sfv-xb^v-) xh^ri^} x^;ix] TS>, 4, 
7, 13, 16, 21, 2A-^^-^:^^^-l, 10 
-i'-r-^'bVi^a [8. 8. 8] 's.^-ifnHfy, 4, 
7, 13, 1 S-T-b^Jt^Hf- 1 . lO-i^'T-^fb^ 
?n [8. 5. Slx^-n-tfy, 1, 4, 10, 13- 
7^b^:^^^f-7. 1 6-S/Tifb'S^i?n:t^':5'7-';e? 

1 -r-f- 1 2-i?9'>y-4, 1 -r^f'- 15- 

^'7'^y-5, 1 -T-r- 1 8-^'^'>>- 6, bUX 
( 2-7^;l'5;l'^^i-x^;lx) TSy. bU-X(2- 
r-feh^j^x^;k) rS>^, h y X ( 2 -x^;W;&;P';Jf 
j:^;Ux^;lx) TS^-, bU X ( 2 -bV\'D^' ;I/:t^>-x 
T^y. MIX ( 2-^ ^^ix;^;^-;^^'::l;^:^^>- 
x^;^) r^y. hUX ( 2-Xhdr>';<f;l.;Jf-;lxjJ-^ 
>-X-?^;P ) r 5 b y X ( t e r t - 7" h =3r>-^;P'1^' 
^;Ix:t^^Xf-,/l.) TSy. byx {2-?iV^>-:^lV 

Tf:—)Vyi.v^i^x.^)i')T$.y^ hyx(2->'^'n^ 

drix;l-3j-dr>';i!f;l'^-;P;;( hdfi^xf-;P) TSi^, hy 

X ( 2 b=3r>-v^;W4<-/k>f h^>x^;l, ) 

rsy, h yx { 2- ( 1 -x^^ixx^^^•;^;^4^•- 
[0038] ixdMrnt-it-mnmi-^mi. ^%mi.z% 

00 1— 1 osB, »t L<{±o. oi-'imx'h^. 
[0039] mz. ^mmv^jx hnmi^zm^^ixh 

[0040] mtii. ^°y T^' y;ixK&v-e^oiii##:, 
j)v-^^>v^ymmw-^^-^vA yrnxSM-^wmf-r^ 

')r9 )vmx\i^o-Mm^w.h<^) 3 i l < {± 4 Tusa-^ 

y r :^ y iivmx\t^ (^m^w- ^: to 3 l < 

{547c:^tM-^. J}Vif^}V^-^ymMW.-'?VA 5 b'3cS 

M-^#:at/"^y r ^ y ?PKX{i:-?-<7)ii##ci: <7)3 1. 1 < 

3 1 L <{i47nfta-^#:, iT^ ') / iX^T^^i^^-y . 

^'^xmmm^m^^mSi^tih isx{±2aj.:LhcDi« 
^^^M^f^j-c-^^ "9 . if * t < {i, Tta-^^ ( 2 ) -c-^ 

S:fll.^'9®Lmfi[**-f-^fi*¥%:}i-^* 1.000 
— 50 0, 000, #t3, 000—1 00, 000<^ 

[004 1] 
['ft 6] 
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cc 





U4, 



d1 
,015 



■P Q 



j!j006 ,1^007 



9H — CH^ 



J k 

,001 



CO2R 



CM2 



-fb c^(CH2)9V -fc c-(CH2)9j -fb 

)H — CH — CH^ b3 — CH^ 



b3 cAt — r.n o3 CH — CH °^ 
I \ " / Ik I i_I<_ / ik I \ " Z ik I \ " Z. ik 



^,005 V; 1 

|!j006 |!j007 



_p008 pOia 





-h d^o"! rOo^v /JTf 



,001 



[0042] ^ZX\ R^^^ymmT. ^^/l^SXSi 

ert-T57l^S. n— ^y^il^S. n-^^v-zPS. 

5>^^n^y^7]^^. iy^^rt^^zyjl^M. 

i^xf^;!^, b Kn^i^rf-;!^. b Hn^>'5>^^n^>'f' 

b Ko^S^Sy^n^^S^;!.^ b Ko^> .//l .I^Vk— 



^fLm?*^tc7j<«iE^x{4M*f* 1-15 commAt. 
AJi-yr^^i^&xitymmi'k^^^ imc^m^tymmt 

;l^;J^'^ixx^;^^ bKn^Sx;^^ 
b Ko^i^x-?^;^. b Ku^v-:?''-?^;!^. 2-:^?;l^jfr 

^ fxx b ^ 4 - /P;}^'^ V^y^^^U 
tT^-^V^ 2 -b Kn^>'Xf :^ix^;^;Jix/l^, 4-bF 

:0Jl^^^^i^rr^y^^l^^^iy:^^\y7n::=^JV. b Fn^^y 

fzi^cob mmc^) h c^ytm^T^ h . rq ^ ro {^^v ^ 

(^^ytf: < t i> 1 1-15 (n^JV^r^^ '^mx\i 
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X{i;*K£^-irfl-ri> 2«i?5M'ft;7jc«St LTfi. ft* 
-fbKSa-Ci^iJS^ tit t ^ 1 li^v^Tt 

Rcosfi^iStS-l 5i0-CO2-gp*ffiitS:-ir^-r^ 
lWc7)^^l:7R*S^^L, fif*:fi<)tcii:2-^^y:t=3ry 

yy-3--^}U. 4, 4-y^-?->i/-2 -:t^y:t^y 
^y-3->f;K 4-^^/1^- 2 -5j-^yjf^-9-y-4 
-W;t^. 2-:^^y-i, 3-i>':t^y 5y-4-W';i^ 
5-;<f-;l^-2-:t^y:t^y7y-5--^';i' 

"yy-^-AlVi^^-yfjlVifs^^jV^ 4, A-i/^^}V- 
- ;^ 2-:^dry:^dfHf>'-4-^ ;l^:^dr S/;^? ;l^;Jf 

, ft#;W R 0 0 3 xi?)J^ L i CO t mMcO cr,^m\ 
^T^t. Roio-RCisfiSvHc^S^Ji^JjgLTViTt J; 
< . ^OJ®^tc{iROio--ROi3i7)/j,-;5.< t Hiti^ig 

a 1 ~ 1 5 (7)- C O2 -g|I^«^^#WrS 2 lillico^-ft 

1-1 5<7)i£M4#c, -^m.^xi>m^mTfV'^uym^^ 



faii^oMbJc**^: Lxii. mm'Uzii i -^=^y - 2 - 
>j-^Hf7°n>'>°y- 1 , 3-i-'-f;P. l, 3--^':t^y- 

2-:t^-9-T^-^^°y- 1 , 3-'J^)l\ l-:*^y-2 
1 , 4-i/-<;U. 1, 3->'':t^y- 

2-:t^^y'^y-i , jvmcom. ±ie-co 
co*>^.7K*iE^^ l^»^f^^,^r)^^^J5J;■r■■#•s.. 
X {i . i#:e^iti± Ro 0 3 Tm^ Lfzh(r>t)^ i^ymw.^^ 

l»Vi>3tt<7)^S:M^T'#^o Roi^ti^iiC? — 1 
[3. 3. l]yri;l^. hU^-i^oES. 2. 1. 0 

2' 6] 'Ty)V. r^"-7y-f->v, :x.^)iT-y''?y^)V^ y 
^^mx^vymxii'umm.^^^-t. Roi'^iisst^ 

s^*Sr-^^■r'^>J:^^, K'i^m^mm.TXii^m.i 

'-'10cr>T)V^)Vmi:^-t„ ]^liOX\ilX'hh . a 
1, a2. a3, bl. b2, b3, cl, c2, c 
3, dl. d2. d3, e(iO]^Jl±l*}WO^r*D, 
al+a2+a3+bl+b2+b3+cl+c2+c 
3 + dl + d2 + d3 + e = l ^}iMt"-g) , 
[0043] ROiecoSS^^^X^; LTJi. ftfrS^tCJi 
Tia^st ( L 1 ) ~ ( L 5 ) T^S^ll,*, ^Igc4 
— 20, *fiL<ti4 — 1 SOHMT/P^/L-a. #r;t^ 

mMWiA~-2ocnic^^/T)v^)vmm^mf^^}:. 

[0044] 
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[004 5] j^4^. RLoi , R^^H±7mmTxi±mmm 
1 - 1 8 . sf s L < « 1 - 1 0 c^mimt. ^mtxim 

c -y^fl-M. t e r t -^^^n^y^fU 

— (CH2)4 -OH (CH2)2— O— (tH2)3 -CHg 



— (CH2)2_0— (CH2)2_OH — (CH2)b 

[0047] RL01i:RL02^ RlOltRLOS^ RL02tR 

Loi^ RL02^ RL0 3{i-etimM«isci-i8. e^L 

[0048] RL04{iM*a4-2O. ifSL<{±4- 
1 — 6 CO b y r;l-^A y JIM. .R*|S:4 — 2 0 c?):^^ 

vr/\^^ji^mxi^Aim—&^ ( l i ) r^^ix>g)^&s^ 

^ST/I^^/PSh LXMi^mzi±. t e r t 

t e r t - T S /PS. 1 , 1 - tVP 

S. 1 -x^;]^i^::5^n^y^;l^S. 1 -y-^/key^'n^ 

- 2 - ry^y^}vmmt^mf^fi. h u r/^^^/p>^ y 

/PS/ U )Vm. -Jy^ 1 e r t - y^^)Vly u }vmmtp' 



x\^im(r}mtyYmm^^.L. mmt. "itmt. m^t(^ 
^s^s. ^^y*. rsy*. t)v^)vt ^/mmizm. 

[0046] 

[-fts] 




y-A-^ )vm. 5-^^;]^-5-:t^y*^y^>'- 

4 - Y jvmmt'^mf ^tih. ajio— 6 cosst^S) . 
[0049 ] R^^^H±mxm,is<7ymMM.. ^mtx 

xhx\-^T')-)vm^f^h. mmAt. "r^mk. wk<^T 

tvi^s. -fyrntvi^s. n-y^/l-S. sec-y^ 
tert-y^jvm^ tert-T5;I/S. n- 

u^^yivM. y^u^y^jv^^jvM^ y^vi^y^ 
y^jvm^ r>xy;is. y ^^y7-.^)}\m^ bP^/p 

S^&^J^T^^^o miiOXttl. n{iO. 1. 2. 3 
c?)V^m*>TS,'9. 2m+n = 2X{i3 5:ffiJ&'rSifc'r 
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[0 0 5 0] n^^mmMWii-scoum^. ^mtx 

W^^MtTKSS^^KL. :sL^)V^^ TnbVP 

^ VTnbVPS. n-y sec 
tert-7'^;PS. tert-TS;l^S. n 

)Vz2^i^A}V^::z.}Vm^ :t^ya. TSy*. T)V^}V 
— CH2 — o cHq CII3 — o— 



RL08^ RL07J^RL09^ RLOSfcRLlO^ RLOS^RLIO^ 

RLiitRLi^ RLi3tRLi4^) ^ ^<D^^^{z\±mMm. 
1-1 5^0^T■^M^*#^T'i> J:l-i2«^0M[:**» 
&^L. _tiai«^DMt7K*SrfiJS^L5ti>i7)*^^7jc* 

RL 1 s {ip^g^ ^ mm^z^^'rh h(rM±xM hit^-r 

[00 5 1 ] ±Mm ( L 1 ) T'^^^xSS^^SScr)^ 
[0052] 

[-(1:9] 



-CH3 CHo 



CH3 



_CH2 — c 



_(CH2)2 — CHq 



CH3 



_Ci \2 o— (CH2)3— CHq 



-CM 2 _o CM CHs 



-CH O CH3 

CH3 

I 

-CH O CH2 CH3 



CH3 

I 

CH2 

I 

CH O CH3 

CH2 

-CI \ O CH2 CH3 



CH3 

I 

CH O CH3 

CH3 
(CH2)2 

-CH O CH2 CH3 



-O — (CH2)2 CH3 



CM, 



^2 
-C! \— 



3_(CH2)2 -CH3 



_CH o— (C!<2)2— CH3 



-CH O- 




-CH O 




CH3 

-C O CH3 

CH3 



CH2 CH3 



CH3 



[00 53] jiiast (LI) x^.^tLtm^-^^mcoo 



[0054] iim ( L 2 ) cmr^'Si^mb lxh. m 

i^mzlit e r t ;J^^^;PS. t e r t - 

y b^i^T^/l^Ti^'^/l^^f^/I^S. t e r t-T ^U^zy^ 
)V^^:z.)Vm^ t e r t - T S 

1, 1 -i/'x^;i^rnb7P:t^s^;<?;i^?t^'^;i^*. 
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1 , 1 --Jj:.i-;UTu\^)U:t^i^:^Ji^^^^Jl^:^i-f]^^. 
1 -x^/i^i^^u^y^yp^r^i/;^?;^^^-;^*. 1 -x 

b ^ b K o ^ ^A^^^ > ;l. 2 x 
b ^ b K u :7 ^ x;l^:t ^ i>;i? f^;l^S^>O^M^ 

[0055] _tlB5^ ( L 3 ) com^^mmt tT(±. ft 

^y^;!^. 1 -n-TnbVki^^'n^yf-;!^. l--fy 






[00 58] tfz. RO 1 ^ ^^OK-^SSS^:?)^® T/l-^;!^ 
[00 59] ±Mi^ ( L 5 ) c^ffi^SSSfc LTti. ft 




[ 0 0 6 0 ] *^BHcO^ bW^sHiffi-^t-'&S 

^"•^^t-^feOMMTi^^i^^M^ 1, 000-500, 0 

0 0, ^fF^L<{±3, 000 — 100, OOOTh^. 

[00 6 1 ] tfz. ±tim^^i\:-^mt i MtRg^,t'2 

[0062] 3^5|BH<7)ki/X K^^flJ^ie 

1 . Tia-IRs^ ( P 1 a-1 ) , (Pla-2)X{± 
( P 1 b ) c07r:::^'>i^JS. 

i i . Tie-Htee ( p 2 ) ay-jTVy^ ^ y%%m^. 

i i i . ( P 3 ) ^0^-U*^>'i.ii##;. 

i V. Ti£-«Si^ (P4) tOb-XX;P7i^>l:^^m. 

V . Tia-te^ ( P 5 ) c7)N - b Hn^i--f 5 Y\Y.-^'m 



1-s ec-r-^/kv-i^n-^y^/P. 1 -^^/l--/ 

- 1 -i^^o^yxy-B--^;!-. 3-x^;k-i-i^ 
^a^yT-y-3--^';l^, 3-^-f-}V-l->'^\=i^^ 
-fey-3--f;P, S-x-f-;^- 1 -i^i?n'\df^2y-3 

[00 56 ] ±IB5t ( L4 ) OM^^SSh LT{i. ft 
[0057] 

[-fbi 0] 




) 4A) -i^) #>) 




vi. ;S-^rbX;ly7};>SI§^#:. 

V i i . -JT^JVit^Vl^^W-^ 

V i i i . -bn^yi^/PX/Ur^^f.-M^^f?^, 
ix. ;^;ly7}^yitxXT';^i^##; 

[0063] 

[-fti 1] 



Pla-l 



K- 



Pla-2 



(^^4^. Rioib^ Rioicji^^x^'^^^f^i^ 

2 0(7)ru-;i^*. X{±K*S[7— 1 2c7)r^;^ 

a^^^TV^Ti) il^^o ^^c. Rioib tRioici^jijg^ 

[ 0 0 64 ] JilBRioi^, Rioit. . Rioi^«i:5:vHc|sl— 
T o T i> S^: T I ^ T 1) J: < . ft frS^tcJi r 
i:LT. x^;PS. TnbVPS. ^fVTnb'' 

;bS. n-y^;bS. sec -y^;b^. t e r t 

^yPS. ^vf-jV^^ 

Tf^;kS. i^^'aTab;^;^^;]^^. a-A^jV-^ 9^0 
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2->^^^n^^i^;I^-2-^^yx^/l^S. 
2- (4-;<^;PS^^^n^^>';P) - 2 -::t^yx-?^;P 

^>-:7^-;IyS. p-t e r t-yb^S^:7:i:-;lya. 
m- t e r t -y^ V^i^y j:.^)l W9(0T)V^^i^y j:. 
::=^)V^^ 2-;^f-;l^yxx;i/S^ 3 -;^^;l/y^x— ;k 
4-p<^;l^:7j;-;i^^, x^;l^:7ar— ;ly^. 4-t 

e r t - y^)Vy x. . 4 - 7">;l 7 x —/PS . 

x.^}v-)-y^)vm^(r)T}v^)Vi-y^}vm. 

y^l^^y^jvm^ :xLV^ly^y^)V^m(r>T)V^^l^ 

-f-y^}V^^ iy:z.^}V^y^jV& 
m(r)VT)V^)V'}-y^}vm^ Vy^V^y^y^jvm. V 
X b ^ y ^)vmmo:> i^TJV^^y-fy ^jvmmfs^'^ 
Vf^Kh. r'7}V^)V^h'LX\±^W)Vm^ :7x-;l^ 
x^;l^S. 7x^>^;PS^:i?^'W^>^^o T^}—JV^^ 

yT}v^)vmh\.x\i. 2-yx^;i/-2->r^yx^ 

2- {\-&y^)V) -2-:t^yxf';lyS. 2 

- (2— ^:7^;P) -2-:t^yx^;lxS^(?D2-Ty 
2 -:t^y x^;l^S^:6^W^^ii^ . K" (r>i\~^ 

(Ty^^y-iY-i^v. V^)yv-V^ 1, 1. \-V^)y 

Y2:t.9vy.}Vip^%—V^ J^y n y 9 /l^Tt^ 

^y-^yxiU:^r-^-—h. 4:-yjU:^xj^y^yx;u 
1, 2, 3, 4, 5-^y9yji':^u^y'^ 

[00 6 5] 

[^bi 2] 

DlD2a QlD2b 

J ! 

K- K- 

Plb 

) 

[0 0 6 6] ±iaRi02a^ Ri02b t tTfl*Wtd±. ^ 
x^;l^S. TnbVl^a. -^yTnbVl^S. n- 



y sec -yf^;PS. t e r t ^ 

>^^;i^*. ^^i^;p*. i^^' 

JIM. 4 -^^;l^5>:y^o^^5y;]yS. S/::^o^^i>;l^;^ 

x^i^y*. rnb^i/y*. y^vym. ^y^i^y 

^^yvym. ^y^-j-uym. :^9^\yym. j:^ 
vym^ 1, 4-i^^^u^^i^iy>s. 1, 2-f>^^n 
^^s^pyS. 1, 3 ->-^^n^>-f ly>^S. 1,4- 

ymmio^mf ^^ti^ . rio*^. Ri^^b^i^^^^ 2-^ 
^yrnbVkS. 2-:t^ys^^^u^y^;t/S. 2-:t 
^y^'^'n^v^i^/l^S. 2-^^y>^^o>\r^;N 
36iW^>ixS . K- tij^: ( p 1 a - 1 ) at/^ ( P 1 a - 

2) xmmLfzhcr>hmmo:>i>(^^m\fh:Lhifx^ 

[0067] 

[^bi3] 



,105 so. 



I 



P2 



Atx\m^tcr>r)v^)vmxw\uyyitr)v^}vm. m. 
«a 6 — 2 0 or u -;PSX{i/ >-f[:r u wi^a. 

Xii^«a7 — 1 2c7)r^/l^^;l-*$r^t'o ) 

[0 0 68] R105^ RlOS^07>;p^;l^^^ L-^f^;^^;!^ 

x^;i^S. TobVl^S. >f yrob/l^S. n-r^ 

;PS. sec y^/lS., t e r t y^/PS. 

^^Sx/PS. ::t^'^;i^S. T^)V 

^}vm. y )Vir^)v:z.)vm. ry^y^)V^'bmf^fi 

h « ^^u^yitTJV^JVmk LXli V y :7;p^n Xf^/P 
1 , 1 , 1 - b U :7;l/>rnx^;l^^^ 1 , 1 , 1 - 
h >J ^^nox-?^;PS. y-i-y }V^uy^}Vm^t^mf ^ 

tit. T^)-)vmbLx\iy ^-y^h^i^y 
X— /la. m-y^v^yy ^—)V^^ o-yv^yy x. 

:z;p^, xb^S^yx^;PS. p - t e r t -:7' 
:7x^;l/*. m-t ^ r t-yV^yy :t.:=^)V^^<DT 

)Va^yy x:i.)VM. 2 x— 
;l/^y^x— /P-S. 4-;^^;|yyxx;PS^ x^;i/:7x— /l^ 
4-t e r t-y>;p:7x:i;i/*. 4-y"^;l/:7x 

x;pa, ^7^3? X x;PS^i?0T;P^;P:7 X x/PS^i 

xx;!^^, ^nn:7xx;iy^, 1, 2, 3, 4, 5-^ 
>'^^:7;P:tn:7xx;i^^;&^^{f ^^xS, Ty}V^}Vm 

bLxii^yy)vm. y3i^^^)vmmtmf^tit. 

[0069] 
[^bl4] 
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rIO^ SO2 



)-S02— rII 



P3 



i^fp. Ri"'', R^OK Ric9(±K«&l-l 2c^E£iS: 
) 

[0 0 7 0] RKJ^ Rit*®. Rioacor^t-df/^S. 
[007 1 ] 

[-fbi 5] 



"1 



— CHg — 



P4 



[0072] 
[^bl 6] 



Ri''i''{4±ISt|Hlt'C^I.. ) 



1 

,110 \ 

Y 



SO^Rl 



P5 



[0 0 7 3] crCT\ Riio^ru-uvst UT{±. 

1. 3-rneix>s. 1, 1- 



:7x^;i^-i, 2-xf^i^yS. y;i-;t^Vi^-^>^-2. 3 
-'J^)Vmmi)K r)V^:=^VymhLXl±. l, 2-b' 

.;i^:t^;i^^^.y-2, 3-i^W;i^S#*^W^:>^iS.:. 
cor/I^^/l^Si: LT{±. Rioi^— Rioi^h|lI«coi;C7) 

3-^y°'r::^)V^^ 6-^Tt-^7PS. 7-::t 
y^Y^i^y<^}V&. ^y^U^iy?^^)VM.. ^^zy 

[0 0 74] MtMm^jfxTi^Ti. 
— 4<7)r;l^^;l^Si: LT{±. x-?^;p*. rn 

bvi^s . ^ y 7° o s . n - s . v yi-)V 

t e r t -y^^jvmmtK i —4 ^T^r/i^r?^ 
i^mtLx\i. ^Y^i^m. jLv^i^m. y^ut^^i^ 

t e r t y> ^ ymm*^. mMWL 1—4 c?)r;P^ 
T)V^^i^m. xbumx(ir-b^;kST««$ 
nTV^Ti> J:V^7xx;l^St LT{±. 7xx;l^^, h >J 
}Vm. p-t e r t-yh^^-^xX/PS. p-r-bf- 

;l7xx;l^^, - hn7.xX7P^^:0^\, mMW3-- 

[0 0 7 5 ] m^mzii. mui v u yjv^^^^y^^yx 

/l^rf^y-Ki^^^xX/i^H-K-T^i^^ y 7/P;:tn.><^>^ 
( P- t e r t -7>=^Sx7xX;I^) y^^x 
Kx^^^ P- h;^x>'X;l/7j^yitS^':7xx;i/3 
— KXT>A p - b /I X> X /l^;!^ ( P - t e r t - 
y>^i^:7xx/^^) y^xX;l^3-Fxr>A. VUyjV:^ 
u;><^'yx;l/7^ySb U7xx;]/X;1^4^x^i,, bU7 
;^:?rn;><^?yx;k;^yffi (p-t e r t -T^'b^i^^^x 
x;i^) S/7xx;KX;l.7}^XT>A^ b U 7;b:tn;^ y.X 
(p-t e r t-y h^i^:7xx;l^) :7x 
x;PX;P*xt>A. bU:7;]^:tn;^:5^>'X7l/:J^>'Kh>; 
X ( p-t e r t-7">^>^7xX.;l^) X;t7^XT>A. 
P- h;Ux>x;l^;^ySgt y 7xX;l^X;I^rhXT>A. P 
-Y)VJzyX}V^^ym (p-t e r t-7>^S^7xX 
S^'yxx;i/X;^;i^xir>A. p - h;t/xyx;l^;^yS 
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b"X ( p- t e r t -yh^i^yji^J]^) y :z.^)VX)V 
Tj^-t^A. p-b/PxyX/l^^^yBSbUX (p-t e r 

7^ > H b U ^ ^/l^xyl^Tj^ - ^ A . h ' J :7 /l^^ n > X 

;k7f.-T>A. P- h;!/^^^;^;^^®^^^;^^^— 

;P:tn;^^>^x;P*>'iSS^^'n^^f>;l-;^f-;l- ( 2-:t 

yx;k7^>S ( 2-y;l^;ti"ri;k) ( 2-^^y5> 

^^n^^5^;k) ;^;i^7^-r>A^ a:^]^yb-.x 

n;<^yx;l^7t^^-b] .1,2' 

b".X (p-f;ia:>.x.;k7^ >^'ry'^^^>. 

X (^iyuyxju:^s-;i,) vrv^9y^ bx (>-^n 

^jV:X}V^.:=^)V) -JTVy^^y. ti'X ( n-r-?^;l^x;P 

lyTV^^^y. t'X ( -f y 7^'^;l-X;l-7f^ri;l^) 

5^"Ty';'<^^>^. fx (sec S/T 
yV^^y. fx ( n-:7"nbVkx;i/4^::i;k) s/Ty\>f^^ 
fx (>f yrotvi^x/i^T}^-;!^) -JrVy^^y. f 
X ( t e r t -rf-Ax;i^7j^-;i^) ^^'ry^^'^^'y. fx 
( n-r5;px;P4^-;^) s^ry^^^y. fx (^yr 
S;PX;P;t^-;l^) yTy';><^^>'. fx (sec-rS;P 
.x./P7t^^;i^) s^-ryy :^>\ fx ( t e r t - TS;px 

;P7t^-;^) -JrV:^9y\ 1 - ^-^^ ^^:^i/;^'X;^'4^^ 

1 - ( t e r t -y^;l^x;P:f.::i;i^) VTVy< ^ 
y^ 1 -S^^'U^^S^/l/X/l/:}^::!;^- 1 - ( t e r t - 

r 5 ;i^x/i T^ri/i, ) >^Ty;y ^ y i - 1 e r t - r ^ 
;l^X/1^4^::i;^- 1 - ( t e r t -y>;I^X;I/4^::i/l^) 

ry'x ^ ymco-JTY^ 9 ymmi^. f x - o - ( p - 

b/PxyX/U-;}^-;!^) -a-y;><^;^^^y:?f^>^A. f 

x-o- ( p - b;i^xyx;l^7^— ;b) - a -s^':? j^^;!^ 
^^*y;t^i^A. fx-O- (p-h/pxyx/l^Tf.-/^-) 
-«-S/S^^^n^^i/;l^:^^y:t^S^A. fx-O- (p 
-b;i^aiyx;]^7j^^;i^) - 2, s-^y^yi^^y^^) 
>r^^>A. fx-O- (p- h./^^xyx/l7^^;l^) -2 
-^^;I^-3, 4-^y^'yy:ty^^"y:t^S^A. fX 
-O- ( n-r^yx;^;^^;^') - a--J:^^}V^^^)^ 



^^A. fx-O- ( n-y^^yx;l-:t^cz;p) -a->>' 

:7x-;P^^y:t^>'A. fx-O- (n-x*^yx;^4^ 
x;i/) - a -i^>^^n>x^S^;l^^' y^j-^^^S^i.. fX-O 
- ( n-7"^^^yx;l^;i^^;^) - 2, 3 -^y ^ Vi^':t>' 
^'^y::t^i^A. fx-O- ( n-x^^yx;l/4^^;l/) - 
2-j^^;^-3, A-^y^y-Jytyy^j^^^i^j^^ f 

x-o (X^>x;l^7t^-;l.) -c^-i/;^^;^^'^y^^ 
S^A. fX-O- ( b y :7;l.:tn;><^^yX7P7t^~;L-) - 
f^;b:^"y:t^>- A. fX-O- (1, 1, 1- 
by:7;p^nx^?yx;l^7h-;P) -a-y^f-;^^y:t 
^>-A. fx-O- ( t e r t -X^^yx;i^7t^^;P) - 
a-Sx\x^;k^^"y^^SxA. fx-O- (y\°-:7;i/>j-n 

:t^'^>'X;k;^-;I^) - a ^;l^:^'y rt^i^A. f 
X-O- ( ^-^^n^^^fyx/l^^-.-zb) 
^^^y:t^s^A. fx-o- {^y-^yx}ViY^:^}V) -a 
-y><^;l^:^"y:t^>'A. fx-O- (p-y;k::tn^ 
y-^fyx;!^*-;!^) -a-S>';^^;P^/y:t^S^A. fX 

-o- (p-tert - y^^}V^y^yy.)Vii^^-)V) - 

a--J?^^)VV^J:^^>^M.. fx-O- {^i^VyX)V 
^.-}V) -a--Jy^^)Viy^^):^^i^M.^ fX-O- 
yxr-x;l^*:-/p) -a--Jy(i-}Vy'^j:^^yj^m(^ 
7^ y ^ ^ lyJA%W^ . fx -^ y ^;l/X;l/7t^ 9 y . 
fx b y y)V:^uy^^}V7.}V^s:z.)V^9y^ f X;^^yk 
x;^*-;!^;^^^^. f xx-^;^x;P4^-;l^;>c ^^^y. fx 
Tof ;PX;b7j^— ^^y. f X-i yrnf ;I^X;l^^::i 
;b;^^y. f x-p- b;bxyx;b:i^r^;KX:^y, fx 
<y-tr>x;k;^-;P;^^^y^c?:)f xx;p^^yfS»#:. 2 
-^'^^o^^^';I^;^;l^j}<x;]^-2 - (p-b7Pxyx;l^ 
Tn^\°>\ 2 -f yTuf ;by?/b4^':::l;l. -2- 
( p - b;bxyx;k*^;^) Tu.^ N°y^^/3 -^rfx;k 
it^yl^^^^ l/y x.:=^}VVX.}Vit^y ^ i/l^^'o^^l/jV 
-J:x)Vi^^ymo:>-JxjVit^yWm^. P - b;l^xyx;i^4^ 
yM-2, 6 bo^ys>>]^. p- b^Pxy;^;!^;^ 
yM-2, 4->^— bo^y>>Vl/^^— bn^y>>Vl/X 
;PTt^:f-bi^»*. 1, 2, 3-byx (;>(:5?yx;l^:t^ 

^;b^^^ ) o-b">\ 1, 2, 3-byx ( by::?;^' 
>ro^^yx;b*-;K^.^y) ^y-tr'y. 1, 2, 3- 
b yx ( p - b7bxyx;^;J^^;l^:t^S^) <y-^r>^£7) 
x;i/*yiSxxT-;Hi»*. N-b bn^s^x^'S^y^f 
5 b^:5=^yx.;bi^yKxxT-/i-^. N-b ]-u^yx^y 
y-^ S bb y y/^'::tn;>c^yx/i/4^ySxxT->'i^. n- 
b bo^s^x^' s^y-f s bx^^yx/i^rf^ysxxx;!^. 
N-b V^a^i^xi^i^y^ s b- 1 -Tnv\°yx;P7}^y 
KxxT-;b. N-b bn^s^x^^s^y^ 5 b-2-Tn 
y^Vx;P;f.yKxxx/l^. N-b bn^ixX ^ i^y-f 5 
b- 1 -^y:^yx;i^*yitxxT-;l^. N-bbn^f> 
x^yy-{ 5 b - 1 - ::t^':3^yx;P7^yi$xxT-;i^. n 
-b bn^^^yx^y^y^ ^ b-p - b;Pxyx;i^4^yK 
xxt-;!^. N-b bo^yx^^yy-f S b-p-;^ b^ 
y<y-b'yx;i/;i^yigxxT';^. N-b bn^yx::?^y 
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N-b Ku^S/X^'S^y-f 5 H-2 , 4, 6 - 

^^^^y-^ S F- 1 -"f:7:5^l^yx;i^4^yKx::^T-/l^. N 
-b Kn^s^x^'S^y-f s v-2-i-y^uyxj\^ir^y 
SXvJ.T-;]^. N^b Kn^i^ 2-yx::i;l^x^S^y-f 
5 K;^^^>'X;]^;^yKx;:?;7^;l.^ N -b Ku^i^vl^-^ 
5 N-b Fn^5>vlx'-f 

5 Fx^y>!.;l^;Js>^Kxj;<T';l^. N-bFn^i^-2- 
yjnri/i^vi-'i^ 5 F;^^^yx;i^:i^yiSxxT'/i^. N-b 
Kn^Sx:^'";i^^';l/-f S F^^'>'X;k:^>^iSxxT';l^. N 
-b Yu^i^^JV^JV^ 5 F<y-^r>x;l^;t^yffixxx 
N-b Yrt^i^ y 9)V^ ^ Y :^ 9 > :^)Vit^ym:^:^ 
x/i-. N-b Yvi^yy9)V4 5 H^y-bVyx/i^Tt^yK 
xxt-;!^. N-b Fn^i>:7:^;^^ ^ F FU y^;i^:toj^ 
^^:yx;P;J^>'ltxXT-;l^. N-b Fn^>':7:5?;p-f 5 F 
-p- F;l^xy;:<;P7hyKx;^f'7l^, N-bFn^^^i^^ 
y^^/k-^ S F;^^^>X;l^?^>i$xXT-;l^. N-b Fu^ 
5 F^y'b'>'X;l^;^yiSxXT-;l^. N-b 

5 F;^^^yx/k7t^.ySx.X7^.;l^. N-b Yu^iy-^- 
yiVT^/U^^y- 2 , 3-zy:^JU:i<^y-f S F F U 7/1^^ 
n;>c^^>^x;l^;J^>'^xXT-;l^. N-bFn^^—S-y 
;\yrr^j\y^^y-2 , 3-'J:^.}i-^:^y^ s F-p-F;fx 
yx;F7^y^x:7.T'.;P^(7)N-b Fn^i^^ 5 F^t-^fl? 

;P>j-n;^^>x;P*:yKFU y^x::i;l^x;l^?t^xT>A. F 

U:7;^vru^^?VX;P4^>^^ (p-t e r t-yF^i^ 

yX/I/Tj^ySFUX (p-tert-7"F^S^7^xX 

p-F/l^xyx/i^^^yffiFy:^^:- 

;l^;^;F7t^— p - F;^xy;^;F;t^ vSg ( p - 1 e r 
t F^^-y^x^yl/) i/:7x— ;F;=?.;F;i^— p- 
F;Pxyx;P?t^>SFUx ( p - 1 e r t -^'T^v-y^ 
x;F*^^i^. FU :7;k^n;'^^?yx;FT}^yS 
F y ^ y ^;FX;F;^ t> A , F U :7 ;F>r a ^ y X /Frh 
>^it5>^'n^^5>;F;><^;F {2-:^^y y^^u^^y 
}V) x)V^^:=^^M.^ Y^Jy)V^uy^9yx}V^^ym {2 
-y)V^:-)V) yi^jv ( 2-:t^y v-^^n^^^/F) x 

;^;j^-r>A. 1,2' — ^:7^;F;i?;Fd^^:::i;F;>c-?^/FT-F 
^ b F o^>r y X F U :7 Ix- F#<7):t-^ Ai^. 
b'X (^^y-trVX/l-r^-yP) i^Ty^;><^>. b^X (p- 

Y)v:r^yx)V^^—)v) yTYy^y. b\x (s^^'n-^^ 

i>;FX;Fxf^— ;F) yrW^'y-. b^;=^ (n-7">/FX/F 
7j;-;F) yrYy^y. bx (>f yr^;Fx;F7j^^;F) 
i^Ty';^^v. b\.x (sec -:7-f^;FX;F7^^;F) s/T 
y;><:^>\ b'x ( n-TnbVF;^;F4^— /F) yry\><^ 
b\x (H' yTnb;Fx;F:f.3^;F) yrvy^y. b 
X ( t e r t -r^;l/X7P7^x;F) i^Ty'^ ^^^^Oi^' 



TV'y^ymmW. bX-O- (p-F;Fx>^X;F7f.::i 

^^i^^l^**. b"X^:7^;FX7F4^^;F;^^^V^c^b 
xx;F4".yig##:. N-b Fn^ixx^^i^y-f S F;^^ 
yx;F*:yBaxxT-7F. N-b Fn^s^x^^i^y-f s F 
F U:7;F^n^^'yx;F;t^yKxxT';F. N bFn^ 
yxi^yy^ iY- \ -TuyN°yx;F7^ySxxx;F. 
N-b Yu^yx^yy^ s F- 2-Tn>'N°yx;F*y 
i^xxx/F. N-b Fn^>-x^^^'y>f 5 F- 1 -^y 
^^yx;F7j^yffixxT-;F. N-b Fo^s^x^^s^y-^ 5 
F-p-F;Fxyx;F;i^ylSxxT";F. N-bFn^s^ 
'^y^^'/F'Y 5 F;^^^yx/F:t^yaSxXT-/F. N-bFo 

^y-r-y9)V^ s F^y-b>x;F4^y^xxT-;F^c?:)N 
-b Fn^y^ 5 Yit'^m(oy.)V^^ym.:i^y^^)vmmi^ 

:^-yi.m±mm\^±smizmfi. i^rv^ ^ ytm 
#:&t/>- u yM.mmmm^m&m$i]mzmti^rz 

[00 76 ] ±mm^^mcomMM.ii. ^-xmm i o 

oa5t::MLTSf^t<{±0. 1- 1 5gB. j; Oif ^ L< 
[00 77 ] *^9JT-«ffl$*ll>*«^MfJt UTJi. ^ 

o^x^mmmtLxit. mtify^^xj^^^yy. yi- 

;F-2-n-TS;Firby^c;0:>-Fy^. 3-^F^y 

ri^y-jv. 3-yi-/v-3-yY^yr9 y-ji-. i 

F^y- 2 -Tn^NV— ;F. l-xF^y-2-7° 
uJty -;F#c^ r ;F u -;F^. . T o b y y i^*" u -;F^ 
X;><^;Fx-T-/F. x^y y^J^'U r7-;F^X^^;Fx— 
7^;^^ Tnby y:^^"'J r?— ;y^yx-f ;Fx— T-;F. x^ 
yyy^ y — ;F^ y x^/Fx— x/F. Tr? b y y u n 
— ;Fy><^;Fx— T-^'F. yx^^yy^^v ;Fy><^;F 
x-t-;f*<7)x-t-/f^. Tnbyy:i/y =i-;F^y;^ 
f^;Fx— T-;Fr-bT— F . Tn b y y y 17 — ;F^ y x 
^/FX-T-yFT-bx-F. ?LKx^/F. bVFbyKx^ 

;f. SMy^;F. 3-^ F^yrob>ryK^^;F. 3 
-xF^yrnb:?rystx-^;F. wmt ert-y^ 
;f. rnb:tyKt e r t-y^/F. Tnbyy^-yn 
— yF^y t e r t -y>;Fx— x/FT-br-— F^c?)xx 

"rimt^f^tv. zft^coim^miiTXii2ma± 

y y X F ^:5i*4^ h mtix v s 

yx^ y y y n —^wjy ^/fx-t-^f^ 1 -x f ^ y 
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[0078] ^mm^mmmmi. ^~xmm i o ogp 

tcMLT2 0 0— 1, 0 0 CM, #i;4 0 0—8 0 OgP 

[0079] -^wm<nv'J7^ vMmz\±, -mmmmm 

■a-^M^}^ 100—1, 000.etb<{±15 0 — 8 0 
0X\ *^0:Ji-^F*Jt:7a: y-;MS7j<KaS: 2'^m±^ 

mzx o^*^ LT¥±fe/o- 1 Qo^)v%<Dm-^x'X>,i 



0 o^jvyomi-^x-umLfzit-^mmi-^-th. 

[ 0 0 8 0 ] ^rfe. -7 X /—M±yYMMX\i^)V:^-^i^ 

t < {i 3 0 ^)U%\iLLTh D . ^^IMit 1 0 0 * 

Jl%. i-KintKltSO^jUXXh^. 
[008 1 ] zcr>i§-^. t^t^h y X y-;Ht7]<Kas 2 

LTti, TIBS'; ( D 1 ) — ( D 1 4 ) T'^Stl-S tcD** 

[0082 ] 

['fbi 7] 
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(fit, 5^;4>R2oi^ R2 0 2{i-etLm*«Js^s xi±m 
mm. 1 s<^mmm(.i:^-i^m^cr,T)i'^fi-mxiiT>V">- 

KAi- ) hCOOHSr^-fo R2(»*(i:- (CHj) 

i- ( i =2 — 1 0 ) . mMWLe—\Ocr,T^)~Vy 




Dl-t 

^, M*ai-8^itM4ftX{±:5i-«4ftc7)r;tx=3f^^«. T 
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{±ox{±iT-^-?). s, t, s ' . t ' . s ' • . 

t ' ' li-tft^'ft s + t= 8. s' +t' =5, s' ' 

1 1 1 mcoyimm^^-t^ i o Kcmx-h i. . « asc ( d 

8 ) , ( D 9 ) O-fb-^^tOii-^aSr 1 0 0—1, 0 00 

bT^mThh. ) 

[0 0 83] ilBs^tfR^". R2»2i:LT(i:. 0iJ;lJf7K 

;>f-?^;l^S, x-f;IxS. 7'^;L'S. 7°QbVl^S, 

{fR2('^ R^o^tmm^i^co. 3!)SVi>{i-COOH. - 
CH2COOH. R2t>*i:LT{S, mm:r.^'uym. y 



x^;i,'S, y'^)Vm. TDbVt^S, 

[ 0 0 8 4 ] ' iT\ mmmmmc7:>mT-^^mk lx 
li. Tia-^ ( L 1 ) - ( L 5 ) x-^^tLim. mm 

^fi^ft 1 — 6 h u r)v^)Vi^ 'J mMW4 — 2 

[0085 ] 

['fbis] 



LjL14 



(LI) (L2) 



-C^ (cH2)n 
\ / 
(C! 1^=CH)m 

(L3) 



C pL12 



oUD? 



C pLIO 



(L4) 



(L5) 



[0 0 86] iif. R"i~RLi^ a. m. niOgft 

[0087] iimmwmmmi-^mt. ^-xstagi 

OOgPtcML. 0-5 035, if4t<{i5-5 0§P, J: 

^) ^ L < {i 1 0 - 3 QgBT-S) D . *MX(i: 2 ffllil±^ 

[ 0 0 8 8 ] ^io, ±IEcO J; d ^?MI$iJWJ(i ., 7 x ,/ 

[ 0 0 8 9 ] stc. -^m^cnvi^x. vMrnzit^ 

tc= c - c o o H-c^$ tL^ a^^r-r ^ ^t-^it^jSria-^-r 

[00 90] ^l*H.C=C-COOHT^§a^*&* 



utLh 1 axtt 2aM±io-fi:-^%srffiffl-f--?> ^ t t}^x'% 

[ 1 1¥] TIB-ms^; ( A 1 ) - ( A 1 0 ) ■C^^;^^^{l: 
X y-;Hi7lcK*^^7j<«Mi^^^-SI5X{5^M^ 
-R401-COOH (R*('i{±^^l~l OiOit^^DC 

^ tf X y-;ktt7KSt* (c) t^c-coo nx-^ 

$tl..g>* (D) i:!7)^:;I^Jt*36^C/ (C + D) =0. 1 
-1. O-CSbi.'ft-^o 
[IIP] TiE^iS; ( A 11 ) - ( A 1 5 ) X'm^fl 

[009 1] 
[-ftl 9] 



(^3)501-296659 (P2001-296659A) 




A9 



(fit. i^4'R*»s{±7K*M^X{i;^^;t'»^S^^o R 

COOR' *(R' li.7Hmmi^Xl±-R*^^-COO 
H) ^^-To R«Eii- (CH2 ) i- ( i =2-^1 

0) . mmme-^ 10 COT v~i^ym. 

—vym. :^)v-!)^s~)vm. :x)v^^:=.)vm, mmw^^xa 
wmm.=F^^'t. R"7«*^M^x{j^^i~8£7) 

■To n^'>m^mi'-io<mm^tx\i^mkcriT)v 




mm.xit^m^tcr>r)v^}vmx\ir)V'r-)vmxi,i- 

R4ii-COOHS^^-r, R*"{i:^iCl — 1 Oc7)K 
«f4SX{i:^ilg4^cOT;^=3rl^y*&^t-o j{±0-5c7)^ 

u, Yiitoxm-z-hh, si. tl, s 

2, t2. s3, tS, s4. t 4{S^fL^'tLs 1 +t 
1=8, s2+t2=5. s3+t3=4, s4+t4 
= 6 L . X -;l^tS4>fcij'-'5r < i: 111 

cD7KKS**^S J; -5 ^:i5:-r-cfe^ , /^tii*; ( a 6 ) c^-fb 
1, ooO'-5, ooohf-sifc 

T-fcS. A{±5t ( A7 ) cD-ft-^tl^rSi^i^^^-^Ml , 
0 0 0 — 1 0. OOOi:-r-l.aScTX>i.o ) 
[0092] 

[^1:2 0] 



(^4 ) ) 0 1 -2 9 6 6 5 9 ( P 2 0 0 1 - 2 9 6 6 5 9 A ) 



All All 





A15 

- 1 — 1 4 m/A I I - 1 — 1 0 T^^ti^it^^mim 

[0094] 

u\:2 1 ] 



h' {±0X{±1T'*)S„ ) 
[0093] sbffi'H-i: LT. Mffe6<itc{iTfBHt5S:A I 



(e5))01-296659 (P2001-296659A) 




R'V 



H3 



OR" 



COOR" 
AI-3 



CJ \2 



Jl2— COOR" 
AI-4 



AI-5 



R"C J — O — (;, /) — OR" 
AI-6 



AI-7 




OK" 



AI-» 






OR" 

AI-11 




AI-12 



R"0, 
R"0^ 



HgC CH 

AI-13 



OR" 



(R' ' (i7K*i^TX{SCH2COOHS^^L. [00 9 5 ] 

-^WCfcV^TR' ' 0— 1 0 0^;1/%{±CH2CO [^t22] 



CHjCOOR- 
AI-14 
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AII-9 



[00 96] ^ii. ±ie^^i*it==c-cooH-c^s 

[0097] hm^zmw-thmmmt t 

t,zm^-^^tL^. i^JxJf. N, N, N' , N' -T^b^;^ 

Yu^ ^)Vy x. b'X 7x7 -/1^A^C07 

j: y -;Ht fli'&titj i: X b o o b H y y 

(f^>tl§o 1, 3, 5, 7-7"h 

7J< h^£^-><^;l'::?'"'y3-;l''>y;P^i;'c01 , 3, 5. 

7 - T- b 5 r;^:^ ^ f-zk^' y 3 —)V y /p-xti i , 

3, 5, 7— rh^b Kn^>';'<f-;P:?'"y r?— ;L''>y 
2, 6-i/b Ka^i^^-f/kp-i^P-y'— 2, 
6-^'b Hndr^-^f-zlx^xy— 2, 2' , 6, 
6' -T-h^b Kn=^i^;^-?-;lxb-.xyxy-;l/A. 




AII-10 



1, 4-fX- [2- ( 2-b T^a^v-TnbVl-) ] - 

^y-tfV. N, N, N' . N' -xh^^ b^^.?<f-;t^ 

mwmt^mxh htK v i^x v Mm^c^^^mfm i o 

0gPCC^LTl~2 5gP. L<{S5~2 OgPT-ab 
-So ^n^>{i*MTi>2atJLh«fflLTj3SJnLTtJ: 

[0 0 98] ±ia^^l^(; = C-COOH-C^§:h.l.« 

T 0~5gE. L<ii;0. l-5gp, J; DiTi L<{i 
0. 1-3SI5, HtCiifafe t<{i:0 . 1 -2g|5-C'^il, , 5 

[0099] Mtc. ^SfeBJcoi^i^x h ifiM 
i: ;^i^*#;^K'&t-'B>ri:*i■-c■• 
[0100] T^^vyriv^-ivmrn^^h lt{4. t 

IB-«J5^ (SI). ( S 2 ) tc?)^]!ff3itcS 
[0101] 

[-(1:2 3] 



(e7))01-296659 (P2001-296659A) 



912 

,^503 

Cch2CH20)y;i 
SI 

(st^J, R^"- R'-oK R^oK R^^K R^o^ti^^x^' 

axs30. o^Y^so. oax+Yg4 o^illj^-r 
) 

[0102] r'^^i^yr}va—}v%mi^t. Lxnt L 

7<f y— ;n 04, -9-— y— >n 04e, ->r—7^ 
y-;n 0 4H, -tf-y'^y-zn 0 4 A, -9--:7^y 
-;PTG. -t?--y ^ y-;ppc, -if-y ^ y-;W4 4 
0. -9-— y ^ y— ;i^4 6 5, -r— y ^ y-/i^4 8 5 (a 

ir Products and Chemicals 
I n c. I?) . ^f-y y-;PE 1 0 0 4 ( BiE^t^ 

[0103] ±Si.T-^i-l-yT)V'n-iVmmW(^yWM^ 

fi, v=jxvmf-\iQ<:)m.m.%^o. 01— 2ai%. 

j:'9*f4L<{±0. 0 2— lS*%t'a5S, 0. OlS 

[0104] ^wm\^=jx vnm^z\i^ iim'Tfrnv 
[0105] ^^x\ -f^ffiSttfijt LxmH ^y&n 

P-yX:5'y— y •yS-fLT/l'^/l^xx-T/P. f'^—y)V 

■:^uT)l-^)VT^y:^^^^ F, VN"— y;P::tnr;l'dr;L, 
E omm. -^y >y«^;P;^?"y i^n^f y^'fC-^!^^;?)^ 
WJ>^xl.<, Mi.{fyn5-H rFC-430j . rp 
C-43 1J (V^-rf!.C>flS:xy-a:A (ffi) M) . ■'f 
-ya>' rs- 1 4 1 J , rs-l4 5j (i^-TfLtM 
(1*) M) , ^-iS'W^ rDS-4 0 1 J , tds 
-40 3j. rDS-45 1j {\-^'ttli:>-r-^ ^VTM 
(If) M) , ^X?'yr rp-s 1 5 1 J (^B3|s:^ 
y^TMimm. rx-70-09 2j. rx-7 
0-093J (l.^^tftffl{b^X« (1*) K) 
Wh:itffiX'^h. 1ff4t<«, yny-K rFC-4 
30j (:t*) S) , rx-70-09 

[0106] :^WmV'JX h«^St^ffiffltTVN°^-y 

*ffMt-i> tcii, i;jS]to u y y -f -mi'kmm lx 

Xb°>-r:-T--<>^^'^<?D^ffi-C-iSJ¥;6iO . 3 — 2. Op. 



H(OCH2CH2)x— O 0-^CH2CH20)yH 
S2 



~15 0°C. 1 — 1 0:5i-rBl, t<(i:8 0— 1 30 

Ar Fx^~/Vlx— !f-Srffi3K*l — 1 0 Om J/ 
cm^WS.. L<{i:5-5 0mJ/cm2gJKi;^^ 
i a (wEStt Lfzr^. * ■/ h r ^- bit' 6 0 - 1 5 0 

'C, 1 — 5:5]^ra. fft L <{i:8 0— 1 3 0^C, 1— 3-5> 

p^^fxhxyx.-K-s^x-^' (FEB) -f-i>„ mz. 

0. 1-5%, L<{i:2— 3%<7)T■^5;'<^;^r>' 
^-'7Ab H'ndri^K (TMAH) m<^)r)V^^)7\(MWi 



( d i p ) ffi. ( p u d d 1 e ) ffi. 



XTP- (spray) ^oyWmzj: O^m-T-S ^ i: 
[0 107] 

^£/VU-if-Uy:?'"5y -Y-tCfeV^-C, SIffttt 

■?) s . wmx \^t^\,wm,zn\^xmm.ti:r^-9~y 

[0 108] 

immmi ot, mmmmj^imm^^Lx^mM^M 
m'iizm.BM't^ti^. ^^mTtmmmizmm^ti^ t 

[0109] [^ss^j] Tiam«tt-ft-&!(^5, Tias^i-c-Ti^ 
^ti^xfv-^^-^A^ (PAG 1—8) ^m^^\tL 

ttzTt^T^^tihrt-'U'?- (Po 1 yme r 1 

-10) ^^-xmmt LxmmL. rn&ix^^^tih 
mmmmm ( d rr i -4 ) , rm^x'^^ti:^-^^^^ 

lZ = C-COOHX7^^fl^mt:^-t6^ti^'>t'!i} (ACC 
1.2). (Crosslinkerl)2r^l 

— 3(c^-rffl)ig;fFC-4 3 0 (ffi:S:xy-xA (m) 

m) 0. 0 imm.%i^mm^izmmLx]y'jxhm 

m&m-^L. wi^z^m^mkio. 2//mco-ryay o 
mmm ) my ov^- xirM-t h^nz^r). i-'jxh 

[OllOJT^yi :3-i^-<3?:7U>''y( 

fv-yn [ 2 . 2 . 2 ] ^t^'i^'y) 

rSiy2 : 3-y^5ry yf^v-7P ( i -r-rt:>yn 

[2. 2. 2] Jt^^y-3-:t-;P) 

r 5 > 3 : 3 - y y y y i^v — n -y>;i^ ( i - 
r-tf't:>yn[2. 2. 2:1 :t^^y-3-n-yh^ 
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[2. 2. 2] ^^'^^y-S-^tV) 

1 -;^^^y— ;k) 



"OSO2— CFg 





rSyS: (Is, 4s)-( + ) -2-r^-5-:t 
^^\zzy^U 12. 2. ll^T^^- 

[0111] 

[-(1:2 4] 




"OS02 — G4F9 



(PAG 1) 



(FAG 2) 



(FAG 3) 




(PAG 4) 



OSOg — DFg 



(PAG 5) 





(PAG 7) 

[0 112] 



(PAG 8) 

Ut2 5] 



(e9))01-296659 (P2001-296659A) 




(Polymer 1) 

(al=0.10, bl =0.20, dl=0.70, Mw=9,200) 



(Pulyraer 2) 

(al=0.10, bl =0.20, cl=0.30, dl =0.40, 
Mw=10,300) 



(Polymer 3) 

(bl =0.50, dl=0.S0, Mw =11,800) 



(Polymer 4) 

(bl-0.40, dl-0.60, Mw-8,800) 



(Polymer 5) 

(dl=a30^ d2=0.35, e =0.35, Mw=10,500) 



[0 113] 



Ut2 6] 
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[0116] 
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Crosslinker 1 

[01 17] Duv-30 (yuA— ^--tf-^oiyxa 

V^T-\ ZCDmm.^:!^:-/ hy'U—h^m^^X 1 oo°ct-9 

ARFE S3 0 0 0 ) M/A r FX^Jf i^"?!^— — 

(^^^rjy^tK, S302A NA=0.60 a 
0. TSjI^St^. Cr-7Xi?) ^fflV^TS^tt. 11 
0°Ct'9 0#S-^-^ (FEB) SrJfiL. 2. 3S%<7) 

3fsmmi:m\ wkx-oyx, xh-yvy^i^zx-^x 
^m^^fz. 

[0 118] h''jxhcnmmi,mTir>msiz':)\,-ixn-o 
fz. t-f. x.^'^'?]y-^-m^m:U^m^^xmm (e 

th. mJ/cm2) i^ibtz. <J:tC. ArFX^-^T 
l^—- !f— TO. 2 O/zmCO^-f yr^'T^X'^. 
-XSr 1 : 1 T-Wffi-f -g.S7feM^«3iS7tM ( E o p , 
mJ/cm2) bLX. z(7ym^Aizmfhjj-mLx^-^ 
^y-^ yTypx^~x(D&ymm (jum) ^wmi^'J 
xh(DmwimtLfz. mmLtzu'jxh^-^^-y<Dmm 



m^it. M^m'fmmi ( BiLmfms-4 1 o o ) 

r-S3tKa^ ffl V^T c=0 Ix i/X h t-p V^Tfi 
V\ Mfft'ttOWflttA r FXJf r-X^-^-t-- 
m^M/f^nim^^m i . 2 t^^^-r <, . ^ 1 - 3 

PGMEA : TOt°L':x^'Un— /P-J^^/Px— x/PT-b 
CyHO : ^^-^n^^^jy 

PG/EL : PGMEA7 0%fcfLSx^;U3 0%i?)ig 
[0119] [JrbWJ] Jt«S?<7)/ii6. TMiz^^ti^r 

&mm'\icr,wm^'ft -> rz . 
Tsy 1 0 :^juy 
T5.yi 1 : eui^'y 
r 5 y 1 2 : y°u h y 

T5>'13:DBN(1. 5 - i^T-f'tVi^ a [ 4 . 

3. 0] -5~y^^y} 

r5yi4 : DBU ( 1 , 8-=Jr-f\zi^^u [5. 

4.0] -1 --^yftiy) 

r5>-15: (Is, 4s)-( + )- 2, 5-i/T^f' 

fix^?n [2. 2. 1 ] ^y^y 

T 5 y 1 6 : 1 , 4 - i^'Tif b'i/^'n [ 2 . 2 . 2 ] 

y^y 

[ 0 1 2 0 ] « 1 ~3 coteSJ: i9 , ^^ejcoiSffii-fL-^ 

[0121] 
[«1] 
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mm 






1 


Polymer 1 

(60) 


PAG 1 

(1) 




Amine 1 

(0.30 J 


PGMEA 
(480) 


10.0 


0.13 




2 


Polymer 1 

(eo) 


PAG 1 

iV) 




Amine 2 
(0.30] 


PGMEA 
(4S0) 


B 9 


0.13 




3 


Polymer 1 

(80] 


PAG 1 

(1) 




Amine 3 

(0.30) 


PGMEA 
(4S0) 


/5 


0.13 




A 


Polymer 1 

ceo] 


PAG 1 

(1) 




Amine 4 
(0.30] 


PGMEA 
(480) 


8 7 


0.13 




5 


Polymer 1 

ceo] 


PAG 1 

(1) 




Amine 5 

(0.30] 


PGMEA 
(480) 


8 8 


0.13 




6 


Polymer 1 

(60] 


PAG 1 

(1) 




Amine 6 
(0.30) 


PGMEA 
(4S0) 


68 


0.14 




7 


Polymer 1 

(80] 


PAG 1 

(1) 




Amine 7 
(0.303 


PGMEA 
(480) 


3 5 


0.14 




S 


Polymer 1 

(80] 


PAG 1 

(1) 




Amine B 
(0.303 


PGIMEA 
C4S0) 


8 8 


0.14 




9 


Polymer 1 

(80] 


PAG 1 

(1) 




Amine 9 

(0.303 


PGIMEA 
(480) 


9,1 


0.14 




10 


Polymer 1 

(80] 


PAG 2 




Amine 3 
(0.303 


PGIMEA 
C4S0) 


8 3 






1 1 


Polymer 1 

(80] 


PAG 3 

(1) 




Amine 3 
(0.303 


PGIMEA 
(480) 


9 0 


0.13 




12 


Polymer 1 

(80] 


PAG 4 

(1) 




Amine 3 

(0.303 


PGIMEA 
(480) 


8 5 






13 


Polymer 1 

(80] 


PAG 5 

(1.3] 




Amine 3 

(0.303 


PGMEA 
(480) 


6,2 


0.13 




14 


Polymer 1 

(80] 


PAG 6 

(1.3) 




Amine 3 
(0.303 


PGIMEA 
(480) 


6,8 






15 


Polymer 1 

(80] 


PAG 7 

(1.8] 




Amine 3 
(0.303 


PGMEA 
(480) 


4 9 


0.13 




16 


Polymer 1 

(80] 


PAG 8 

(1.8] 




Amine 3 
(0.303 


PGMEA 
(480) 


5 5 






17 


Polymer 1 

(80] 


PAG 3 

(1) 




Amine 3 
(0.303 


CyHO 
(560) 


92 


0.13 




18 


Polymer 2 

(80] 


PAG 3 

[13 




Amine 3 

(0.30) 


Ov^HO 
(560) 


9,8 






19 


Polymer 3 

(80] 


PAG 3 

(1) 




Amine 3 

(0.30) 


CyHO 
(560) 


8 0 


0.13 




20 


Polymer 4 
(80) 


PAG 3 
(1) 




Amine 3 
(0.30) 


CyHO 

(560) 


8,5 


0.13 





[0 122] 
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[0 123] 





1^11 








'MM 






Wit 




21 


Polymer 5 
(80) 


^AG3 
(1) 




Amine 3 
(O30) 


CyHO 
(5 SO) 


8 2 


0 13 




22 


Polymer 6 
(80) 


^AG3 
(1) 




Amine 3 

(030) 


CyHO 
(5 SO) 


10.0 






23 


Polymer 7 

(80) 


1 'AGS 
(1) 




Amine 3 

(030) 


CyHO 

(sao) 


9.4 


0.15 




24 


Polymer 8 
(80) 


PAG 3 
(1) 




Amine 3 

(030) 


CyHO 
(£60) 


8 0 






25 


Polymer 9 
(80) 


PAG 3 
(1) 




Amine 3 
(030) 


CyHO 
(560) 


7.6 






26 


Polymer 10 
(80) 


1 'AG 1 
(1) 


Crosslinker 1 
(20) 


Amine 3 
(030) 


PGMEA 
(480) 


6.0 


0.18 




27 


Polymer 6 
(64) 


1 AGS 
(1) 


DRR 1 
(16) 


Amine 3 
(030) 


PQ/EL 
(480) 


9.0 






28 


Polymer 6 
(64) 


PAG 3 
(1) 


DRR ? 
(16) 


Amine 3 

(030) 


PG/EL 
(480) 


8.5 






29 


Polymer 6 
(64) 


PAG 3 
(1) 


DRR 3 
(16) 


Amine 3 
(030) 


PG/EL 
(480) 


8 8 






30 


Polymer 6 
(64) 


PAG 3 
(1) 


DRR 4 
(16) 


Amine 3 
(030) 


PG/EL 
(480) 


8.2 


0.14 




31 


Polymer 6 
(80) 


1 'AGS 
(1) 


AGO 1 
(2) 


Amine 3 
(030) 


CyHO 
(560) 


7.8 






32 


Polymer 6 

(80) 


PAG 3 
(1) 


AC0 2 
(2) 


Amine 3 
(0.30) 


CyHO 
(560) 


7.7 


- 


- 


33 


Polymer 8 
(64) 


PAG 6 
(1) 


DRR 4 
(16) 


Arnine 3 
(0.30) 


PGMEA 
(480) 


7.2 






34 


Polymer 3 

(40) 
Polymer 6 

C4C) 


PAG 3 
(1) 




Arnine 3 
(0 30) 


PQ/EL 
(480) 


9.3 


- 


- 


35 


Polymer 4 

C40) 
Polymer 6 

(40) 


PAG 3 
(1) 




Anriine 3 
(0 30) 


PG/EL 
(480) 


9.5 






36 


Polymer 6 

C4C> 
Polymer 8 

(40) 


PAG 1 
(1) 




Aimine 3 
(0.30) 


Q/HO 
(560) 


9.6 












mm 














mix 


1 


Polymer 1 

(80) 


PAG 1 

(1) 




Amine 10 

(0.30) 


PGMEA 

(480) 


15.0 


0.13 


f-n°- 


2 


Polymer 1 
(80) 


PAG 1 

(1) 




Amine 1 1 
(0.30) 


PGMEA 
(480) 


16 0 


0 18 


f-}\- 


3 


Polymer 1 
(80) 


PAG 1 

(1) 




Amine 12 
(0.30) 


PGMEA 

(480) 


18.0 


CIS 


f-j\- 


4 


Polymer 1 

(80) 


PAG 1 

(1) 




Amine 13 

(0 30) 


PGMEA 

(480) 


18.5 


0.13 


f-}\- 


5 


Polymer 1 

(80) 


PAG 1 

(1) 




Amine 14 

(0.30) 


PGMEA 

(480) 


17.a 


0.18 


f-A - 


6 


Polymer 1 
(80) 


PAG 1 

(1) 




Amine 15 
(0.30) 


PGMEA 
(480) 


20.6 


Q.I 7 


f-j\- 


7 


Polymer 1 
(80) 


PAG 1 

(1) 




Amine 16 
C0.30) 


PGMEA 
U80) 


30.3 


0.17 


f- n°- 



(51) Int. Cl. 7 liS'JIB-t FI (##) 
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